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1130MP-165 Paradoxical Diminution in Finger Blood Flow With 
Exercise Predicts Adverse Outcomes Among Patients 
With Coronary Artery Disease 
Ehtasham A. Qureshi, Pierre Charouqi, Amy B. Armenia, Veeranna Merla, Umber 
Burhan, Geroge Reed, George Diamond, Alan Rozanski, St. Luke&Roosevelt Hospital 
Center, New York, NY 
Background: Whereas normal subjects increase finger blood flow during exercise (EX), 
patients (pts) wth coronary disease (CAD) have been shown to manifest a paradoxical 
decrease in fmger blood flow with EX. The clinical significance of this obsewatlon is 
unknown. Methods: 327 CAD pts (mean age 56 * 10,64% male) underwent EX myocar- 
dial perfusion SPECT while measuring finger blood flow using peripheral arterial tonome- 
try. Pulse wave amplitude (PWA) ratio was assessed for each EX minute and PWA slope 
values were determined; slope values ~0 = vasoconstriction. SPECT scans were read 
blindly using a conventional 20.segment, B-point scale. A follow up of 1.86 + 1 .O years 
was obtaine for cardiac death, non-fatal myocardlal infarction and revascularization z-60 
days after EX testing. Results: There were a total of 34 events (annualized event rate of 
5,7%/year). A negative (versus positwe) slope for PWA during EX was associated with a 
greater frequency of cardiac events (hazards ratio 3.3 (1.2 - 9.5), pcO.OOl)](figure). Neg- 
ative PWA slope was the most potent predictor of events by multivariate analysis, and 
remained so even after significant clinkxl variables including EX and SPECT results, 
were forced first into the analysis (adjusted risk ratlo = 2.62 [1.07,6.42]). Conclusions: 
Paradoxical decrease in finger blood flow during EX is associated with an increased fre- 
quency of cardiac events. Moreover, this measure adds incremental value to existing 
clinical and exercise SPECT data for cardiac risk assessment 
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1130MP-166 External Counterpulsation Therapy Improves 
Endothelial Function in Patients With Refractory Angina 
Pectoris 
Michael Shechter, Shlomi Matetzky. Micha S. Feinberg, Pierre Chouraqui, Zeev 
Rotstein, Vitale Usmanov, Hanoch Hod, The Heart Institute. Sheba Medical Center. and 
Tel Aviv University, Tel Hashomer, Israel 
Background: In coronary artery disease (CAD) the vascular endothelium is usually 
impaired, and it has been suggested that modification or reversal of endothelial dysfunc- 
tion may significantly enhance the treatment of CAD patients. Although external counter- 
pulsation (ECP) therapy reduces angina and improves exercise tolerance in CAD 
patients, the effects of short-term ECP therapy on flow-mediated dilation (FMD) have not 
yet been described.. Methods: To investigate the influence of short-term ECP therapy on 
FMD in GAD patients we prospectively assessed endothelial function in 15 consecutive 
CAD patients (12 male), mean age 68+11 years, mean lefl ventricular ejection fraction 
47+9%, mean body mass index 26+4 kg/m’, wth refractoiy angina pectoris (Canadian 
Cardiovascular Society angina class Ill-IV), who were unsuitable for coronary revascular- 
izatlon, before and after ECP. All patients completed a full 35.hour course of treatment. 
Endothelium-dependent brachial artery FMD and endothelium-independent nitroglycerin- 
mediated vasodilatlon (NTG) were assessed before and after ECP, using high resolution 
(15 MHz) ultrasound. Results: ECP intervention resulted in significant Improvement in 
post-mtervention FMD compared lo baseline (8.2+5.0% vs 3.O_r4.6%; p=O.Ol). a finding 
not evident with NTG (8.7_d.6% vs 7.5+2.4%, p=O.55). ECP also significantly improved 
angina1 symptoms assessed by reduction m sub-lmgual nitrate pill consumption per day 
(4.222.7 vs 0.4+0.5, pcO.OOl), demonstrated by improved mean CCS angina class 
(3.520.5 vs i&0.3, p-zO.0001). Conclusions: ECP significantly improves vascular 
endothelial function in CAD patlents with refractory angina pectoris unsuitable for coro- 
nary revascularization, thereby suggesting that such a mechanism could explain the 
improved angina1 symptoms 
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1130MP-167 Endothelial Dysfunction in Women With Premature 
Ovarian Failure 
Katerina K. Naka, Nikolaos Kazakos, Evangelos Papanikolaou, Mana Kravariti, Christos 
Bourantas, Sophia Kalantaddou, Agathoklis Tsatsoulis, Lampros K. Michalis, University 
of loannina Medical School, loannina. Greece 
Background: Premature ovarian failure (POF) or premature menopause is a condition 
characterized by amenorrhea, infertility, and sex steroid deficiency in women less than 
40 years of age. Young women with POF are at increased risk for cardiovascular disease 
(CVD) and have a nearly Iwo-fold age-specific increase in mortality rate. Although it is 
well known that normal menopause is associated with endothelial dysfunction, the effect 
of POF on endothelial function has not yet been studied. 
Methods: Twenty women with POF (diagnosis established at an age < 40 years) aged 
37.6r5.7 (25-43) years (mean&D (range)] and 19 age-matched healthy women with 
normal ovarian function (35.2k4.8. 29-48 years) were studied. No women were receiving 
cardiovascular medications or hormonal therapy. The 2 groups did not differ in risk fac- 
tors for CVD (smoking habits, blood pressure, diabetes, family histoly of coronary altery 
disease. serum lipids, body mass index). Endothelium-dependent flow-mediated dilation 
(FMD) and nitroglycenn-mediated, endothelium-Independent dilation (EID) was 
assessed in all women using high resolution (10 MHz) linear array ultrasound in the bra- 
chial artery. 
Results: Endothelium-dependent FMD was impawed in women with POF compared to 
women with normal ovarian function; mean&D percent change of brachial artery diame- 
ter during hyperemlc flow 2.3*5.2% in POF vs 9.0*2.2% in normal women (p<O.OOOOl, 
unpaired t-test). EID was similar between the 2 groups; 19.5*4.8% in women with POF 
YS 22.4+6.1% in normal women (p=ns). 
Conclusion: Premature ovarian failure is characterized by arterial endothelial dysfunc- 
tion. Early onset of endothelial dysfunction and prolonged sex steroid deficiency may 
contribute to the increased risk of cardiovascular disease in young women with prema- 
ture ovarian failure. 
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1130MP-168 Peripheral Arterial Tonometry During Hyperemia Is 
Blunted in Patients With Coronary Artery Disease 
Jeffrey T. Kuvin Ayan R. Patel, Kathleen A. Sliney, Jacob Sheffy, Robert P. Schnall, 
Natesa G. Pandian, Richard H. Karas, James E. Udelson, Tufts-New England Medical 
Center, Boston, MA, Itamar-Medical, Caesarea. Israel 
Background: Peripheral arterial tonometry (PAT), a finger plethysmograph that measures 
pulse wave amplitude, has been shown to reflect endothelial function in a similar fashion 
to brachlal artery flow-mediated dilation (FMD). Given previous studies demonstrating 
the association between decreased FMD and atherosclerosis, we sought to determine 
whether PAT also reveals abnormalities in the peripheral circulation of patients with coro- 
nary artery disease (CAD). 
Methods: Subjects referred for stress myocardial perfusion imaging (ExMPI) performed 
treadmill exercise with nuclear imaging. The presence of ischemitiinfarction on nuclear 
images was considered a positive ExMPl consistent with CAD. During a separate 
encounter, PAT was performed with continuous recording at baseline and during reactive 
hyperemia after a fwe-mmute upper-arm occlusion. PAT hyperemla was defined as the 
automatically-derived ratio of the hyperemlc PAT response relative to the baseline after 
correcting for the unoccluded, contra-lateral side. FMD was evaluated simultaneously 
with vascular ultrasound of the brachial artery and was defined as per cent change in 
arterial diameter during reactive hyperemia relatwe to the baseline. 
Results: 54 subjects were enrolled with an average age of 58*11 years (mean&D). 
Subjects had an average of three cardiac risk factors &RF). Subjects without CAD 
(n=37) had higher PAT hyperemia (1.56r0.47) compared to the 17 subjects with CAD 
(1.26*0.26;p=O.O15). As expected, FMD of the brachial altery was also higher in the sub- 
jects without CAD (10.6*5%) compared to those with CAD (6.6~3%;p=O.O05). There was 
a linear relationship between FMD and PAT hyperemia (p=O.O06). PAT hyperemia was 
higher (1.55eO.46) in subjects with three or fewer CRF compared to those with more than 
3 CRF (1.31*0.32;p=o.O7). 
Conclusions: In patients with CAD, the PAT hyperemic response is decreased compared 
to those without CAD. Like FMD, PAT reveals physiologic abnormakties in the peripheral 
circulation of patients with CAD, likely reflecting more generalized endothelial dysfunc- 
tion. Future studies will determine whether this relatively simple test can be used to 
screen for CAD. 
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1130MP-169 Postprandial Lipaemia-Induced Endothelial 
Dysfunction: The Protective Effects of High-Density 
Lipoprotein Cholesterol and Aerobic Fitness 
Pornpat ChandrruanaDhen. Adam Scott, James Hooper, Thomas Sanders, Peter Collins, 
Imperial College, London, United Kingdom 
Background: Physical activity, abdominal adiposity, HDL-C. postprandial lipaemla and 
endothekal function all interrelate and influence CHD risk. We investigated these relation- 
ships in healthy. non-smoking young men of varying physical activity and fitness levels in 
the fasting state and in the setting of postprandial lipaemia induced by a high-fat meal. 
Methods: 22 men (9 untrained, 13 endurance-trained) aged 20 to 40 underwent anthro- 
pometric measurements, 7-day physical actlviiy recall intervIew and VOPMax Flow-medi- 
ated dilation (FMD) of the brachial artery was measured by ultrasound after an overnight 
fast and 3 h after a high-fat meal challenge. Fasting and 3-h postprandial blood samples 
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were taken for full lipid profile, glucose and insulin. Results: Subjects’ BMI and fasting 
lipids were in the normal range and did not difler significantly between trained and 
untrained men. Whole-group analysis revealed that fasting HDL-C correlated inversely 
with waist-to-hip ratio (r= - 0.7. p < 0.01). High-fat meal caused triglycerides (TAG) to 
increase and FMD to decrease (0.8 f 0.6 mmolil and 3.0 f 1.7% respectively, p < 0.001) 
but the TAG increase was significantly less in trained men. Postprandial TAG rise corre- 
lated positively with WHR and inversely with physical activity and aerobic fitness. In con- 
trast, postprandial FMD correlated inversely with WHR and positively with aerobic fitness 
and HDL-C (all r= f 0.5, all p< 0.05) Conclusions: Our results suggest that abdominal 
adiposity adversely affects postprandial lipid metabolism and endothelial function 
whereas physical activity, aerobic fitness and HDL-C are protective. Endothelial protec- 
tion in the pro-atherogenic milieu of postprandial lipaemia may be novel mechanisms by 
which exercise and HDL-C lower cardiovascular risk. 
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1130MP-172 Progression of Coronary Artery Disease, Vascular 
Remodeling, and In-Stent Restenosis in Humans as a 
Function of Endotheiial Shear Stress: An In-Viva Six- 
Month Follow-Up Study 
Peter H. Stone, Yerem Yeahiazxans, Ahmet U. Coskun. Scott Kinlay. Maureen E. 
Clark. Milan Sonka. Andreas Wahle. Oluseaun J. Ileabusi. Jeffrev J. Pooma. John Orav. 
Richard E. Kuntz. dharles L. Feldman. Brigham & W&ens Hospital, Bbston, MA, 
University of Iowa, Iowa City, IA 
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1130MP-170 Noninvasive Ultrasonic Evaluated Endothelial 
Dysfunction Predicts Future Hypertensive Evolution 
Tatsuaki Murakami, Sumio Mizuno, Fukui Cardiovascular Center, Fukui, Japan 
Background: Hypertension has great impact to develop cardiovascular diseases, but 
evolutional mechanism of hypertension remains partially clarified. On the other hand, 
endothelial dysfunction is thought to affect atherogenic processes, but there has been lit- 
tle clinical evidence for the relationship. This study assessed hypothesis that endothelial 
dysfunction accelerates hypertensive evolution (HTE). Methods: Endothelial dysfunction 
was graded by noninvasively measured reactive changes in lumen diameter of right bra- 
chial artery following transient forearm occlusion for 5minutes (FMD; flow-mediated 
endothelium-dependent vasodilation) in consecutive 516 ambulatory patients who were 
suspected coronary artery disease using high resolution ultrasonography. The enrolled 
patients were categorized into 3 groups according to the values of FMD, and their blood 
pressure was followed-up for 36 months or more. We prospectively followed up HTE, 
which was defined as more than two stage upgrade of hypertension proposed by world 
health organization or new administration of an antihypertensive agent. Results: For a 
mean follow-up period of 57 months with 100% follow-up (range; 36 to 65), the patients 
with severe endothelial dysfunction (FMD<4%; Group-L, n=174), more frequently mani- 
fested HTE [Group-L versus Group-M with mild endothelial dysfunction (4%<FMDc6%, 
w171) plus Group-H with preserved endothelial function (FMD 6% or more. n=173): 44 
(25.2%) versus 17 (9.9%) plus 9(5.2%). p<O.OOl, by Kaplan-Meier analysis]. Systolic and 
diastolic blood pressure significantly elevated in Group-L (p=O.OOl and 0.006, respec- 
tively) but not in Group-M or Group-H. Cox proportional hazard model analysis Including 
clinical variables showed that severe endothelial dysfunction was an independent and 
strong predictor for future HTE (odds ratio=2.87, 95%confidential interval; 1.73-4.77, 
pcO.001). Conclusion: In conclusion, endothelial dysfunction accelerates hypertensive 
evolution and noninvasive ultrasonic evaluated endothelral dysfunction is a practical pre- 
dictor for future hypertensive evolution. 
Background: Endothelial shear stress (ESS) IS critical to vascular behavior: low ESS is 
pro-atherosclerotic, physiologic ESS is vasculoprotective, high ESS promotes vascular 
remodeling. The effect of ESS on instent restenosis is unclear. The purpose of this study 
was to determine if vascular behavior both in native coronary artenes and in stented cor- 
onary arteries could be predicted in-viva based on ESS. Methods: 12 arteries in 6 
patients were studied at baseline and at 6 mo (6 native arteries with luminal obstruction < 
50% and 6 stented arteries). 3-D anatomy of the arterial segments was determined using 
intracoronary ultrasound, biplane coronary angiography, and coronary flow measure- 
ments. Lumen, external elastic membrane (EEM) and the plaque thickness (EEM minus 
the lumen) were recreated in accurate 3-D space. Local ESS was calculated using com- 
putational fluid dynamics. Endothelial regions were grouped into 6 categories of cumula- 
tive percentiles of ESS values, from l-55 dyneslcrr? Measurements made at baseline 
were then compared to those made at 6.mo followup, matching the reglow using ana- 
tomlc landmarks. Changes in regions were assessed by repeated measures linear 
regression, adjusted for within-patient correlation. Results: There were 61 regions of 
similar baseline ESS in native segments and 29 regions in stented segments (mean size 
24 mm’, range l-137 mr?). In native arteries, regions of abnormally low baseline ESS 
exhlbited a signlflcant increase in plaque thickness, as well as enlargement of the outer 
vessel wall, such that lumen radius remained unchanged (Glagov outward remodeling); 
regions of physiologic baseline ESS showed little change; regions with increased base- 
line ESS exhibited outward remodeling with normalization of ESS In stented arteries, 
there was evidence of restenosis (increased in Intima-medial thickness, a decrease in 
lumen radius, and increase in ESS) at all levels of baseline ESS. Conclusion: Different 
areas wlthin the coronary artery rapidly change in response to different environments. 
Coronary vascular behavior, including progressive atherosclerosis and outward remodel- 
ing, can be predicted from ESS. ESS may have a limited role in in-stent restenosls 
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1130MP-171 Upregulation of Arginase Mediates Endothelial 
Dysfunction in Aging Blood Vessels 
Anthonv R. White, Dan E. Berkowitz, 6echun L/, Hunter C. Champion, Soonyul Kim, 
Sean Burke, Artin Shoukas, Daniel Nyhan, Joshua M. Hare, Johns Hopkins Medical 
School, Baltimore, MD 
Although abnormal nitric oxide signaling is implicated in endothelial dysfunction of the 
aging cardiovascular system, the precise biochemical mechanism remains controversial. 
L-arginine, the NOS substrate, is also metabolized by arginase. We tested the hypothe- 
ses that arginase reciprocally regulates NOS by modulating L-arginine bioavailability, 
and that arginase IS upregulated in aging vasculature, contributing to endothelial dys- 
function. We exposed isolated PE (lO+M) preconstricted aortic rings to the selectwe 
arginase inhibitors, BEC((S)-(2.Boronoethyl)-L-cystein, HCI)) and nor-NOHA (N- 
Hydroxy-nor-L-arginine). BEC caused a dose-dependent relaxation of rings obtained 
from young adult rats (n=6. 4 to 5 months), with a maximal vasodilation of (46.4 +/- 9.4 
%) at lC+M. The endothelium and cGMP dependence of this vasorelaxation was con- 
flrmed in de-endothelialized rings or pre-treatment with the sGC inhibitor ODQ (PcO.05). 
Arginase mRNA and protein abundance were increased in rings from old (n=5, 21.7 +I- 
0.62 months) rats (7 fold increase in mRNA expression in old aortas compared to young 
aortas by qPCR). Finally, we determined the effect of arginase inhibition on L-arginine 
induced vasorelaxatton. L-Arginine (10’M) relaxed young adult rings by 25 +I- 9.1 % but 
did not affect those from old adult rats (4.7 +/- 5.1 %). In marked contrast, pretreatment of 
old rings with arginase inhibitors BEC (10”M) or nor-NOHA (10”M) enhanced the 
vasodilatory response to L-arginine (33.7 +I- 6.6 % and 26.6 +/- 7.5 %. respectively), 
restoring it to the level observed in young rings.. Together, these findings demonstrate the 
critical role for vascular arginase in modulating NOS actwity. likely by regulating intracel- 
lular L-arglnine availability. Arginase upregulation contributes to endothelial dysfunction 
of aging, a finding with implications for other states characterized by impaired vasodila- 
tion. 
1131-134 Is Coronary Endothelial Function Impaired Both at the 
Level of Resistance Vessels and at That of Conduit 
Vessels in Women With Atypical Chest Pain? 
Hiroki Teraaawa, Keiji Matsuda, Kentaro Ueda, Masashi Kimura, Fumiharu Miura, 
Hidekazu Hirao. Kazuaki Chayama. Masao Yoshizumi, Graduate School of Biomedical 
Sciences, Hiroshima University, Hiroshima, Japan 
Background: Atypical chest pain (ACP) is frequently observed in women. While impaired 
vasoreactivity of the coronary arteries at the level of resistance vessels has been consid- 
ered a possible factor contributing to the genesis of ACP, its precise mechanisms remain 
to be elucidated. It also remains to be clarified whether women with ACP present coro- 
nary endothelial dysfunction at the level of conduit vessels. Methods: Thirty-three women 
(mean age 64 yrs) with ACP and normal coronary anglograms (Group I) and eleven 
women with normal coronary angiograms without any chest symptom, who were evalu- 
ated for arrhythmia (Group II), were enrolled for the study. Acetylcholine (Ach. 3 pg/min 
and 30 pglmin ) was infused into the left coronary ostium over 2 ml”. Patients with vasos- 
pastic angina were excluded from the study. The diameter at the proximal and distal seg- 
ments of epicardial coronary arteries was quantitatively measured and coronary blood 
flow (CBF) was calculated by quantitative angiography and Doppler flow velocity mea- 
surements. The change in coronary diameter and CBF in response to each drug was 
expressed as the percent change from baseline values. Coronary flow reserve (CFR) 
was also calculated as the ratio of coronary flow velocity after an injection of 2Opg of ade- 
nosine triphosphate relative to the baseline value. Results: Age, body mass index, and 
the frequency of individual coronary risk factors did not differ between the two groups. 
The hemodynamics, coronary diameter, and CBF at baseline were also similar between 
the two groups. The percent change in coronary diameter at the proximal and distal seg- 
ments and CBF in response to Ach were impaired in Group I, compared with Group II (p 
= 0.0441, p = 0.0001, and p = 0.0315, respectively). Nitroglycerin-induced dilation and 
CFR were similar between the two groups. Conclusion: These findings suggest that car- 
onaly endothelial function is impaired both at the level of resistance vessels and at that Of 
conduit vessels in women wth ACP. This impairment may contribute to the genesis of 
ACP. 
